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HEAT EXCHANGER WITH REPLACEMENT
PIN

TECHNICAL FIELD

The present disclosure relates to a heat exchanger having
a replaceable pin.

BACKGROUND

A heat exchanger may have an attachment pin for instal-
lation of the heat exchanger to an object such as a vehicle.
An attachment pin may be extended from, for example, a
tank and may be desirable to facilitate replacement of the
attachment pin in case ol breakage.

SUMMARY

According to an aspect of the disclosure, a tank may be
equipped to a side of a core of a heat exchanger. The tank
may have a pocket, which 1s a space having an opening. The
pocket may be configured to receive a nut through the
opening and to accommodate the nut.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present mvention will become more apparent from the
following detailed description made with reference to the
accompanying drawings. In the drawings:

FIG. 1 1s a perspective view showing a radiator;

FI1G. 2 15 a side view showing a pocket and a pin of a tank
of the radiator;

FIG. 3 1s a partial sectional perspective view showing the
pocket and the pin;

FIG. 4 1s a side view showing the pocket and the pin
removed from the tank;

FIG. 5 1s a partial sectional perspective view showing the
pocket and the pin removed from the tank;

FIG. 6 1s a side view showing a nut 1n the pocket and a
bolt;

FI1G. 7 1s a partial sectional perspective view showing the
nut 1n the pocket and the bolt;

FI1G. 8 15 a partial sectional view showing the bolt screwed
in the nut;

FIG. 9 1s a partial sectional perspective view showing the
bolt screwed 1n the nut;

FIG. 10 1s a partial sectional perspective view showing a
pocket of a second embodiment;

FIG. 11 1s a partial sectional perspective view showing a
pocket of a third embodiment; and

FIG. 12 1s a partial sectional view showing a bolt and a
substitute pin of a fourth embodiment.

DETAILED DESCRIPTION

First Embodiment

As follows, a first embodiment of the present disclosure
will be described with reference to drawings. In the descrip-
tion, a vertical direction 1s along an arrow represented by
“VERTICAL” 1n drawing(s). A length direction 1s along an
arrow represented by “LENGTH” in drawing(s). A width
direction 1s along an arrow represented by “WIDTH” 1n
drawing(s). A lateral direction 1s along an arrow represented

by “LATERAL” 1n drawing(s).
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As shown 1n FIG. 1, a radiator 100 (heat exchanger)
includes tanks (tank bodies) 160 and 180, multiple tubes
130, multiple fins 140, and plates 110 and 120. The tanks
160 and 180, the tubes 130, the fins 140, and the plates 110
and 120 are integrated with each other and may be brazed
into one component. The tanks 160 and 180 may be crimped
to a core 100a formed of the tubes 130 and the fins 140. The
radiator 100 may be connected with an internal combustion
engine through an inlet 162 and an outlet 182 and unillus-

trated pipes to circulate cooling water therethrough. The
tubes 130 and the fins 140 may be stacked alternately 1n the
vertical direction to form the core 100aq. The alternately
stacked tubes 130 and fins 140 may be interposed between
the tank 160 and 180 at both ends.

Each of the fins 140 may be extended in the lateral
direction and may be interposed between adjacent tubes 130
in the vertical direction. The fin 140 and the adjacent tubes
130 may form air passages to flow air therethrough. The fins
140 may enhance a performance of heat exchange between
the cooling water (thermal medium), which flows through
the tubes 130, with air, which passes through the air pas-
sages.

One ends of the tubes 130 may be inserted into the tank
160 and communicated with an internal space 160a formed
in the tank 160. The other ends of the tubes 130 may be
inserted into the tank 180 and communicated with an
internal space 180q formed 1n the tank 180. Thus, the tank
160, the tubes 130, and the tank 180 may form a fluid
passage to flow the thermal medium therethrough. Inserts
plates 110 and 120 may be equipped to one sides (core sides)
of the core 1004, respectively, to reinforce the core 100aq.
The tanks 160 and 180 may be equipped to the other sides

(tank sides) of the core 100a.
As shown 1n FIG. 1, each of the tanks 160 and 180 has

pockets 30 and pins 80 on both an upper side and a lower
side 1n the vertical direction. The pins 80 are protruded from
an upper end and a bottom end of the tank. The pins 80 are
inserted through holes of brackets 150, respectively. Thus,
the radiator 100 1s afhixed to an object such as a frame of a
vehicle via the brackets 150.

The tanks 160 and 180 may have similar structures. In the
following description, one bottom portion of the tank 160 1n
the vertical direction will be described as a representative
example. The structure of the one bottom portion of the tank
160 may be applied the bottom portion of the tank 180 and
to upper portions of the tanks 160 and 180.

As shown 1 FIGS. 2 and 3, the tank 160 may form the
internal space 160q therein. The tank 160 may have a
partition wall 40, sidewalls 50, and a bottom wall 60, which
may form the pocket 30. The partition wall 40 may partition
the axial section of the tank 160, which 1s perpendicular to
an axis of the tank 160, to partition the internal space 160q
from the pocket 30. The bottom wall 60 may partition the
pocket 30 from the pin 80. The sidewalls 50 may connect the
partition wall 40 with the bottom wall 60.

The pocket 30 may be a box-shaped space having open-
ings 30a. In the example, the pocket 30 may be a rectangular
through hole extending through the tank 160 between two
openings 30a. The pocket 30 may be defined by a top surface
40a of the partition wall 40, side surfaces 30a of the side
wall 50, and a bottom surface 60a of the bottom wall 60.
Each of the top surface 40q and the bottom surface 60a may
be a flat surface. In the example, the side surfaces 50a have
protrusions 32, respectively, protruded into the pocket 30.
Therefore, the pocket 30 may have a rectangular cross
section dented at the protrusions 32.




US 10,167,768 B2

3

The pin 80 may be 1n a tubular shape and extended from
the bottom wall 60 to the outside of the tank 160. A through
hole 62 may extend through the bottom wall 60 and the pin
80 1n an axial direction and may communicate with the
pocket 30. The pin 80 may have a root 82 on the side of the
bottom wall 60. The root 82 may have a notch 82a on the
radially outside. The pin 80 may be reduced 1in diameter at
the root 82 by forming the notch 82a. The root 82 and the
notch 82¢ may function as a breakable portion to concen-
trate a stress and to cause fracture at the root 82.

The tank 160 and the pin 80 may be integrally molded of
resin such as ABS all together. Specifically, the through hole
62 may be formed by using a slidable core movable 1n the
axial direction of the through hole 62 relative to molding
dies of the tank 160. The pocket 30 may be formed by using
a slidable core movable relative to the molding dies of the
tank 160 1n a direction to pass through the openings 30a of
the pocket 30.

Assuming an abnormality such as tratlic accident of the
vehicle, the frame of the vehicle may largely deform to
displace its position relative to the brackets 150. The large
displacement of the brackets 150 may exert excessive stress
onto the pin 80. Consequently, as shown 1n FIGS. 4 and 5,
the pin 80 may cause fracture at the root 82 and may break
away from the tank 160 thereby to protect the tank 160 and
the core 100a from application of excessive stress. Conse-
quently, the radiator 100 may be brought to a service shop
to be repaired. As follows, a process to replace the pin 80
will be described.

First, a nut 10 may be mnserted into the pocket 30. In the
example, the nut 10 may be a hexagonal nut. The nut 10 may
be a widely distributed mechanical component having a
center thread 12. The center thread 12 may be a meter screw
thread or an 1inch screw thread. The nut 10 may comply with
an 1industrial standard such as American Society for Tool and
Manufacturing Engineers (ASTM) or Japanese Industrial
Standard (JIS). The nut 10 may be formed of metal and/or
resin.

The pocket 30 may have a dimension such that the nut 10
1s fitted to the pocket 30. Specifically, the height of the
pocket 30 between the top surface 40aq and the bottom
surface 60a may be the same or slightly less than the height
of the nut 10 thereby to enable frictional fitting of the nut 10.
The height of the pocket 30 may be the greater than the
height of the nut 10 thereby to enable loose fitting of the nut
10.

The width of the pocket 30 between peak surfaces 52a of
the protrusions 52 may be the same or slightly less than a
width of the nut 10, which 1s the distance between opposed
two parallel nut surfaces 10q of the nut 10, thereby to enable
frictional fitting of the nut 10. The width of the pocket 30
may be the greater than the width of the nut 10 thereby to
enable loose fitting of the nut 10. In the example, the peak
surface 52a may have an arch shape and may reduce contact
arca with the nut surface 10a of the nut 10. The nut 10 may
be inserted though one of the openings 30a nto the pocket
30 and retained 1n the pocket 30. The center thread 12 of the
nut 10 may be aligned with the through hole 62 of the bottom
wall 60 to be coaxial with each other.

Subsequently, as shown in FIGS. 6 and 7, a bolt 20 1s
inserted into the through hole 62 of the bottom wall 60 and
1s screwed 1nto the center thread 12 of the nut 10 by using,
for example, a wrench aflixed to the hex key 26.

The bolt 20 may be a widely distributed mechanical
component having a male thread 22. The male thread 22 may
be a meter screw thread or an inch screw thread. The bolt 20
may comply with industrial standard such as ASTEM or JIS.
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The bolt 20 may be formed of metal and/or resin. The male
thread 22 of the bolt 20 may be screwable into the center
thread 12 of the nut 10. That 1s, the bolt 20 may be selected
to match the nut 10. The bolt 20 and the nut 10 may be paired
together as a service kit and may be distributed to service
shops. In the example, the bolt 20 may be a hex-key bolt
having a bolt head 24 defining a hex key 26. The bolt head
24 may have a length and a width to function as a replace-
ment of the pin 80.

The through hole 62 of the bottom wall 60 may have a
diameter greater than the diameter of the male thread 22 of
the bolt 20. Therefore, the through hole 62 may enable the
male thread 22 of the bolt 20 to pass loosely therethrough.
First, the male thread 22 of the bolt 20 may be loosely
inserted through the through hole 62 of the bottom wall 60.
Subsequently, the male thread 22 may be screwed 1nto the
center thread 12 of the nut 10. In the state, the nut surfaces
10a of the nut 10 may be in contact with and may be
supported by the protrusions 52 of the pocket 30, respec-
tively, thereby unable to rotate within the pocket 30. Thus,
the nut 10 supported in the pocket 30 may function as a
female thread integrated with the tank 160.

The bolt 20 may be further screwed into the nut 10 until
a tip end of the male thread 22 makes contact with the top
surface 40a of the pocket 30. The screwing force may urge
the nut 10 onto the bottom surface 60a of the pocket 30
thereby to tighten the nut 10 onto the bottom wall 60. Thus,
the bolt 20, the nut 10, and the tank 160 may be tightly
alixed all together. Alternatively, the bolt 20 may be
screwed 1nto the nut 10 until the bolt head 24 makes contact
with the broken end of the root 82. In this case, the screwing
force may urge the bolt head 24 onto the broken end of the
root 82 to enable the bolt 20 and the nut 10 to be tightly
alhixed to the tank 160.

Thus, as shown 1in FIGS. 8 and 9, the bolt 20 1s athixed to
the tank 160 such that the bolt head 24 1s protruded from the
bottom wall 60 of the tank 160. The bolt 20 may be rigidly
integrated with the tank 160 to function as a substitute of the
pin 80.

The nut 10 and the bolt 20 may be still replaceable. In a
case where the vehicle experiences accident again, and 11 the
nut 10 and/or the bolt 20 are broken, the nut 10 and/or the
bolt 20 may be replaced with new component(s).

Betore the pin 80 1s replaced with the bolt 20, the broken

portion (root 82) of the pin 80 may be ground by using a
tool, such as a grinder or a sandpaper, to form a flat surface
to be mated to the bolt head 24 of the bolt 20.

Second Embodiment

As shown 1n FIG. 10, 1n the present example, one opening
30a of the pocket 30 may be closed with an end wall 250.
The nut 10 may be iserted 1nto the pocket 30 through the
remaining one opening 30a. The end wall 250 may retain the
nut 10 within the pocket 30 not to be dropped ofl the pocket

30. The end wall 250 may function as a rigid body together
with the tank 160.

Third E

Embodiment

As shown 1 FIG. 11, in the present example, sidewalls
350 may be reduced from 1ts intermediate portion toward an
opening 330a. The sidewalls 350 form stoppers 358 around
the opening 330a. The stoppers 358 may define surfaces,
which are along adjacent two nut surfaces 10a when the nut
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10 1s fitted 1 a pocket 330, and when the adjacent two nut
surfaces 10a are in contact with the stoppers 358.

Fourth Embodiment

As shown 1n FIG. 12, 1n the present example, a bolt 420
may be a stud bolt having a hex key 426 at one end. The bolt
420 may be screwed into the through hole 62 of the and the
center thread of the nut 10. An additional substitute pin 480
may be further screwed to the one end of the stud bolt 420.
The substitute pin 480 may be formed of metal and/or resin
in a tubular shape. The substitute pin 480 may function as a
substitute of the pin 80. The substitute pin 480 may be
omitted. In this case, the body of the stud bolt 420 may
function as a substitute of the pin 80.

Other Embodiment

At least one of an upper side and a bottom side of tanks
and may have the pocket and the pin.

The nut 1s not limited to the hexagonal nut and may
employ various shapes having female thread to receive a
screw. The bolt 1s not limited to the hex-key bolt and may
employ various forms such as a hexagonal head bolt.

At least one of the side surfaces may not have a protrusion
and may have a flat surface.

The wordings of the top, the upper, the bottom, and the
lower may not necessarily represent an upper side and a
lower side relative to a gravitational direction. The relation-
ship of the top, the upper, the bottom, and the lower may
change 1n dependence upon installation of the heat
exchanger.

For purposes of clarity, the same reference numbers will
be used 1n the drawings to 1dentify similar elements. As used
herein, the phrase at least one of A, B, and C should be
construed to mean a logical (A or B or C), using a non-
exclusive logical or.

It should be appreciated that while the processes of the
embodiments of the present disclosure have been described
herein as including a specific sequence of steps, further
alternative embodiments including various other sequences
of these steps and/or additional steps not disclosed herein are
intended to be within the steps of the present disclosure.

While the present disclosure has been described with
reference to preferred embodiments thereof, it 1s to be
understood that the disclosure 1s not limited to the pretferred
embodiments and constructions. The present disclosure 1s
intended to cover various modification and equivalent
arrangements. In addition, while the various combinations
and configurations, which are preferred, other combinations
and configurations, including more, less or only a single
clement, are also within the spirit and scope of the present
disclosure.

What 1s claimed 1s:
1. A heat exchanger that 1s fixed to a frame of a vehicle
through a bracket, the heat exchanger comprising:
a tank that has a bottom wall;
a breakable pin that protrudes from the bottom wall along
a first direction, the breakable pin configured to be
inserted into a hole formed 1n the bracket;
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a pocket defined by the tank, the pocket has an opening 1n
a second direction perpendicular to the first direction;
and

a through hole defined by the breakable pin and the
bottom wall, the through hole extending along a lon-

gitudinal axis of the breakable pin, through the bottom
wall, and to the pocket 1n the first direction;

wherein the pocket 1s aligned with the breakable pin along
the first direction and 1s configured to receive a nut
therein through the opening, and

wherein the breakable pin 1s configured to be fractured
from the bottom wall when a predetermined stress 1s
exerted onto the breakable pin.

2. The heat exchanger according to claim 1, wherein

the tank includes a first side wall and a second side wall
that face each other along a third direction perpendicu-
lar to both the first and second directions,

the first side wall includes a first protrusion and the second
side wall 1includes a second protrusion,

the nut has a width along the third direction, and

the first protrusion and the second side protrusion have a
distance therebetween along the third direction that 1s
equal to or less than the width of the nut.

3. The heat exchanger according to claim 2, wherein

the first protrusion has an arc shaped cross-section, and

the second protrusion has an arc shaped cross-section.

4. The heat exchanger according to claim 1, wherein

the breakable pin 1includes a notch that 1s formed along a
circumierential surface of the breakable pin.

5. A heat exchanger that 1s fixed to a frame of a vehicle

through a bracket, the heat exchanger comprising:

a tank that has a bottom wall and defines a pocket having
an opening 1n a second direction;

a root extending from the bottom wall on a side of the
bottom wall opposite to the pocket, the root having an
edge at an end of the root opposite to the bottom wall;

a through hole defined by the root and the bottom wall, the
through hole extending along a longitudinal axis of the
root, through the bottom wall, and to the pocket 1n a
first direction that 1s perpendicular to the second direc-
tion;

a bolt extending through the through hole defined by the
root and the bottom wall along the longitudinal axis of
the through hole and into the pocket; and

a nut seated inside the pocket through the opening and
fastened to the bolt, the bolt 1s screwed into the nut
from an insertion opening of the through hole that is
exposed at the edge of the root.

6. The heat exchanger according to claim 5, wherein

the tank includes a first side wall and a second side wall
that face each other along a third direction perpendicu-
lar to both the first and second directions,

the first side wall includes a first protrusion and the second
side wall 1includes a second protrusion,

the nut has a width along the third direction, and

the first protrusion and the second side protrusion have a
distance therebetween along the third direction that 1s
equal to or less than the width of the nut.

7. The heat exchanger according to claim 6, wherein

the first protrusion has an arc shaped cross-section, and

the second protrusion has an arc shaped cross-section.
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